e U, 7 UNCLASSIFIED s

RM No. L7G08

- -~ ¥

RESEARCH MEMORANDUM

foxr the

Buvreau of Aeronasutics, Navy Department Iy

AN INVESTIGATION OF THE AERODYNAMIC CHABEGTERISTIbS OF AN 0,08-SCALE

. MODEL OF THE CHANCE VOUGHT XF7U-l ATRPTANE IN THE

g

IANGIEY HIGE-STEED 7~ BY 10-FOOT TUNNEL "—3 -\\’% ;

PART I — BASIC LONGITUDINAL STABILITY CHABAC‘EEZRISTICS %‘ ;

Led h

TED NO. NACA DE308 Sz s
= & s
By =< ‘% Lob
William B, Kemp, Jr., Richard E. Kuhn, end Kenneth 15')(}000\_011:' g ‘i
Ia.ngley Memorisl Aeronautical ]‘.abora'bory ™ N
Tangley Field, Va. A o
-xncﬂ:md et B Daited C-j ~p i :! é
: Bl sl ekl i O
T R | Tt S &5 bl
e S e ¢ &L
: e b 5 O g |
< £ I

- =)

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS =

WASHINGTON

'UUL 181947 UNCLASSIFIED

" GONFIDENTIAL

e



i ,,nm[‘““ Vi i llﬂ " UNCLASSIFIED

NACA BRM No., L7GO 176 01437 514,

NATIONATL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH.MEMOBANDUM
Ffor the

Bureau of Aeronautics, Navy Department

AN INVESTIGATION OF THE AERODYNAMIC CHARACTERISTICS OF AN O,08-SCALE
. MODEL OF THE CHANCE VOUGET XF77U-1 AIRPIANE IV THE
IANGIEY HIGE-SPEED 7- BY '1o—xrodr PUNNEL .
PART T — BASTC LONGITUDINAL STABILITY CHARACTERISTTES
TED NO. NACA DE308
By William B. Kemp, Jr., Richard E. ‘Kuhn, and Kenneth W. Goodson

SUMMARY

The stability and control characteristice of an 0.08-scale
model of the Chance Vought XF7U-l alrplans have been investigated
over &a.Msch number range from 0.40 to 0.91, Results of the basic
longitudinal tests of the complete model with vmdeflected control
surfaces are glven in the present report with a very limited
analysis of the results.

INTRODUCTION

At the request of the Bureau of Aeronautics, Navy Department,
an investigation of the stabllity and control characterigtilcs .of
an 0.08-scale model of the Chance Vought XFT7U-1 sirplane was
conducted in the Langley high—speed 7— by 10-fool tunnel.

Thils report presents the results of the besic longitudinal
stebility tests. The results include 1lift, drag, and pitching—
moment data for the complete model with undeflected controls -over

- an angle~of-atteck rangs at Mach numbers vaerying from 0,40 to 0.91,
Ths inlet—veloclty ratlos assoclated with the simulated jet alr—
inteke duct are also presentsd. _
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The present report ls published with the purpose of presenting
the data available at present from high-speed tests of the 0.08-scale
model of the XP7U-1 alrplane., Accordingly, no detalled analysis of
the deote has been made. '

SYMBOLS

The system of axes used for the presentation of the dste,
together with an indlcation of the sense of the poslitive forces
and moments, is presentsed in flgure 1. Pertinent symbols are
defined as follows: ' .

X 1ift coefficient (ZiLL
L _ . as
y dreg coefficlent ({BX28
Cp plitching-moment coefficlent measured about the 17 pesrcent

M.G.C. position (mguw
qSct

q dyﬁamic pressura. (\ -Jépve)

o air density, slugs per cublc foot

v free—gtream veloclty, feelt per second

M free—stream Mach number (V/a)

a speed of sound, feet. per second

g8 wing aren, square feet (3,174 £t7)

ct . meen geometric chord, feet (1.046 ft) o
o engle of attack, measured from the X-exis to-the fuselage

center line, degrees

APPARATUS AND METHODS

Model

The 0.08-scale steel model of the XF7U-l alrplane used in this
investigation was constructed by Chance Vought Aircraft. Pertinent
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dimsnsions of the mofdel are presented on the three—vilew drawlng of
figure 2. The right alr-intake duct. contalned a cluster of small,
pltot pressure tubes which were used to detemine the Inlet-wveloclty
ratios.

Tests and Tare Determination

. In order to eliminate the serious interfsrence introduced st
high speeds by the conventional two— or three—gtrut model support
systems, the model was gupported for the present tests by a sting
extending from the rear of the fuselage to a vertical strut located
well behind the model in the expanding part of the tunnel. This
-gtrut was mounted on the tunnel balance system and was shielded
from the air stream by a falring. A photogravh of the model supported
on this system is shown in figure 3. The tare forces and moments |
produced by the center sting were destermined by moumting the model
on two wing supports which were also atbached to the vertical strut
and testing the model with and without the center sting. Figure U4
is a photograph of the model mounted on the wing supports with the
center gting in place. Angles of abtiack wers changed by the use
of Interchangeahle couplings in the stings behind the model.
Deflectiona of the support system under load were determined from
sta:bic loading tests. ' .

The variation of test Reynolds number with Mach number for

_ average test conditiong is presented in figure 5. The Reynolds
number was compubted using a turbulence factor of unity. -The degree
of turbulence of the tumnel is not known but 1s believed to be small
Jbecause of the high conbtraction ratio of the tunnel, The size of
the model used in the present Investigation leads to an estimated
choking Mach number of 0.93 based on one-dimsnsional-flow theory.
_Bxperience hag Indicsted that with this valus of ths choking Mach

" nunibey, the tunnel constriction effects shoutd not invalidate the
test resulis at tunnel Mach numbers below 0.90, -Appllcation of

the blocking correchtion increases this limit to over 0.91.-

Corrections
The test results have been corrected for ths tare forces and
moments produced by the support system and for G.eflections of the
system und.er load.

The ,jet—?boundary corrections were computed from the -f_ollowing
equations whi_ch were determined by the method of reference 1.
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wheve the subscript M. 1ndice.t.e'e‘msa.sured value. The Jet-boumdary
correction to the plitching moment was consldered negligible.

The drag has beenr corrected for.the buoyancy produced by the
small longltudinal static-pressure gradlent In the tunnel and'all
coefficlents and Mach numbers were corrected for blocking by the:
model end its wake.

RESULTS AND- DISCUSSTON

The longitud.inal characteristics of the’ complete model with
neutral combrol surfaces are presented in figure 6. The deflectilon
of the support system caused the angle of attack of the model to
change with speed. It was necessary, therefore, to cross-plot the
originel test results at constant angle of attack or 1lift coefficient
to obtain the curves shown in figure 6. Pltching-moment coefflcients
are presgented about a center of gravity loca.ued. at 17 percent of'
the mean geometric chord. e

The pltching-moment coefficient and angle of attack are plotted. :
ageinegt 1ift coefficient In figure T for va.rious Mach ‘muibers. - The
variation with Mac¢h number of the slopes of these curves e:b low Lift

coefficients are presented in figures 8 and 9 ' The curve of ( 1)

(fig. 9) which is a measure of the static margin at a given speecl
shows a marked incresmse in gtatic margin at Mach numbers above 0. é5
However, the negative veristion of piltching-moment coefficlent with
Mech number which appears at high Mach numbers in the data of

figure 6 may cause an unstable veriation of control position with
speed. The cause of this behavior st the hlgh Mach numbers on this
swept wing model is not understood but as far as the unsteble varia—
tion of control position with aspeed is concerned the effect 18 -
similar to that which has been observed on unswept models at’ supsr—
crltical speeds. . .

The resuits of the duct inlet—velocity measurements are
presented In flgure 10 as the ratio of the duct inlet velocity to
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the free-stream velocity. The meagured inlet—veloclty ratlos are
about half the magnitude of those expected in high—speed, full-—
power flight., At lower flight epeeds, full-powsr operatlion should
. produce inlet—velocity ratios much higher than those measured.
However, calculations have indlcated that only a small. pitching
moment results from turning the inlet air through the angle of
attack at the duct inlet.

Visual observation of tufts indiceted no external flow
separation from the duct inlets at any Mach number st low angles
of attack. At the highest angle of attack, however, a locel
separation from the upper surface of the duct llp was observed
at Mach numbers as low as 0.h%,

Langley Memorial Aeronasutical Leboratory
Hetional Advisory Committee for Aeropsutlcs
langley Fileld, Va. '

“ -'_T.—'l ,’__r'!. ‘/'-1_ 4 /J! e & \

"'1"\- William B. Kemp, Jr.
{ ' Aeronsutical Englinser

ik E Sk _

Richard B. EKuhn
Aeronsutical Enginesr

o A c"':Kem:).e'hh W odson
77,/ e CF S EC N ey Aeronautical Engineer

Agproved.:' .____,,-’, .

Hartley A, Soule”
Chief of Stability Research Division



6 ~ ——— "NACA. RM No. L7608

1. Giliis, Clarence L., Polhemus, Edward C.,. end Gray, Joseph'L., &
Chaxrts for Determining ‘Jet~Boundary Corrections for Complete
"Models In - by 10-Fdot Closed. Rectangu.lar Wind. Tynnels.
NACA ARR No. L5G31, I9Ls, ' L .



NACA RM No. L7G0O8 - - Fig. 1

Plane of
re/_atne wind

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
View A-A

Figure ] .= Systen of axes and oatrole-surface deflactions, Fositivs
values of foroes, mments, snd engies are indicateld by errows,



Spead brokes
deflacted 35"

fgure L~ Goneral arrangen:unﬁ of GO&-sco/e

37/2

» (] ]
TR % 3
. . en
. .
400  ade [ ] ]
TasuLaren Dara
Wing
Area 3./7¢ sg 1
Aspect rovio 3.0
Mearn geom adric chord 1045 ff
lncraence a*
Dihedral o"
Awrtol (oerpendicwar fod256¢) Swmmairical
Max, ihichness G042
Lecation of mar, Hcknass o400
Variical joit .
Arec. (fwo] 882 ag ft
Aspect ratio &5
C8 focatron o/T Mar,
io
NATIONAL AbVISORY
COMMITTEE FoR AENORANT IS
- - - (d'_"— 3 g - 4
.
P 3s8p
L

model of Chanca Vought X¥F7ii-/ Qurplans.

S0DLT "ON I VOVN

'8 "3ra



' L ' as . e [ 1]
L a 8 49 % B0 ¢
L] s @ & oo
[ ] [ ] 00 & &
[ I e 8

iy
.ol i

s e e

TN

NACA LMAL, 52869 | K

Figure 3.~ Photograph of the 0,08-scale model of the XF7U=1 airplane mounted on the
centay sting at & positive angle of attack,
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Figura 4, Photograph of the 0.08=scale mode] of the XFTU~1 alrplane with vertical tails
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